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Abstract Male germ-line chromosomes are examined in Figulus binodulus 
Waterhouse, 1873, F. boninensis Nakane et Y. Kurosawa, 1953, and F. punc- 
tatus Waterhouse, 1873, of the family Lucanidae. The diploid number of chro¬ 
mosomes is 20 in F. binodulus and F. boninensis, while 26 in F. punctatus. In 
the former two species, the sex-bivalent is indistinguishable in the first division, 
suggesting a similar shape of X and Y. The sex-bivalent of F. punctatus as¬ 
sumes a parachute shape. Thus, the meioformula, 9 + XY, is proposed for the 
former two species and 12+Xy p for F. punctatus. From these chromosomal 
features, it is concluded that F. binodulus and F. boninensis are related and that 
they are cytotaxonomically distinct from F. punctatus. 
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c:ixibofflf^ i 6:Si®gtK^-/ns'f v® (1%) ic i otlflo^'L 
MSf^, {fcfHUSIB (Jt||i/yX: Olympus PLL) 

#*4©^ife, &fe#l§i©|g£fc$£«>-t^Lfc (Table 1). 

&*>*» in #S© 2 fffiftfeftM;, (g£) ©JR»c#-tfc{tLt:i0j&Lfc. tt 

*j 41C|MJ^ • (lip (1988) tc'ftote. 


Table 1. Chromosome survey with testis-squashes in three species of 
Figulus (Lucanidae, Figulinae). 


Species 

Locality 

No. of males 
used for 
chromosome 
counting 

No. of complements 
examined in: 

Chro¬ 

mosome 

no. 

(2n)* 

Meio- 

formula 

Spermato- 

gonial 

mitosis 

First 

division 

Second 

division 

F. binodulus 

Nara-shi 

6 

1 

26 

18 




Hachijo-jima 

3 

3 

64 

2 

20 

9 + XY 

F. boninensis 

Chichi-jima 

3 

18 

52 

18 

20 

9+XY 

F. punctatus 

Mikura-jima 

5 

4 

16 

8 

26 

12+Xy p 


* Variation in the chromosome number was not observed. 


3 tit, bhtzffi, oV>, 

o fc. 

i) fc t / 7 r Jfi£ (Figulus binodulus) 

2/i, 20; n, lOT'&fc. 

JSLt:tt»;feft^2*4o4o iSfcixS. 

tU^STm, (iliiwift (0*) ffe 

©ftfeffr&»ib§<ilcE8!l$;KS. c;Hblc&<-gn*£fefrii, c4t6©dol^ 75^ 

(Fig- 1). H2#gPm, ^t0^;^$»c.J;otlSfc8!l“C^S2Sftfe 

Wt>'2* bhz. zhbit, M 1 ft^'^bhfcjzWk&fck%*LbhZ>. B 2 2 J||fc 

(Fig. 2). 

ii) (F. boninensis) 

2/7,20; n, 10 T?£>5. coffin, Hi^llll 

JJSJi 2 t #x. *. 

W, 1 1 B 2 2 I b-rtm Zfr, iU 11$© 2 «&#: -c 4 , 

S. %2&&W&ft%\%&W<Ois3L%:15%, H3Ssfe^tifl?fefefto*5j;^63^“e*5. *f 
'a LfcttSfefeftJtiSkjgiJ^ix*:!,' (Fig. 3). H2$HSt*e%, M 1 :fe*J:tf&2&fe#£Sl;b*i;5 2 3fe&Sjj$ 
-SflSixS. *fe#©2|ffi&j&u<;bj&'*. 
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Figs. 1-6. Male germ-line chromosomes of Figulus. -1 & 2. F. binodulus; 1, first 

division (n, 10); 2, second division (n, 10).-3 & 4. F. boninensis; 3, first division 

(n, 10); 4, second division (n, 10).-5 & 6. F. punctatiis', 5, first division ( n , 13), 

arrow indicates Xy p ; 6, second division ( n , 13), X-class. 

All are from orcein-squashes of testes. Scale bar represents ca. 5 pm. 


t fcjfrlfcofEH'm, TIE© -7 a v p if 9 -c<a bKtc x 5 JJ!$ 2 (iiii&feffri v H9 j; 

^-*•'-9-7 9 7 ±9 SO£.A 'frl'. 

iii) ~7 9 / 7'l (F. punctatus) 

±0 2 2/i, 26; n, 13 “C**. 

2{@0^^2«a^gll--C4,S (Fig. 5). ttc, im&VfOtt&tembfr 
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K'°?'y~- hS(Yyp) tr$>£ (Fig. 5; T ffl). 

(Fig. 6). 

# §g 

13 ^0 v v 9/7 a yfy oMMiftM) XJI> ^^0tPf^0llfiti' : ^(:i-0&''^ < i£?> %0/>»4t):5. L 
7 JS 13 *&feft0!^fi(*3:CT 

+$)"C& 2>. t bh~ci' 6 (Dili., h~ft)' 2 Mi (Dorcus parallelopipedus X J; U : Sinoden- 

dron rugosum ) ' (Virkki, 1959, 1966, 1967). Z. t 0® L 

d 0M0^fef$0t'^^iiXt:'0y£0—L*»L, ftSl0£ffi£0£niL0*IJl] 
toSoSSfeftPSH^. 5itf 4>0tHfcH5. 

ftV7 9/7 &.££>';*-9/-9* 7 7 5Ft/ 7 7 9/7 li, £ 4l-lfefe{£f»£ n, 10 t'&S. H 1 #81 
t'7 7 9/7ic&£, 2if^.bh, zhbt^2 

Ojtlt, 1:0.75 T'&a. —;£, *#1F7 7^fcV7tf*©g|l#8K*»*, lfi0ll|M 

< h^«<^2^fe^t^p ? -f||glj^ix, P^© ft 2^X3:^ 1:0.75 -efcfl, IlWii 
3 ^fe$©ft£tt, 1:0.63 Clhf)0H^iMi0|iMlic0^'^^t 4 0t'4> 

ft 2. «l0ifi:fe^n^e > Ht:i'5B*ib*J:O'H^0^ 7 9/7 A->f4©2®0fefe#|a©££i6. 



2«» 

£ 

ffi 

Ceruchus l. lignarius 

"/■Ys'p'p v HP 

9+Xy p 

Kudoh et al., 1970; 

Abe et al., 1992 

Aesalus a. asiaticus 

- 7 / 7 ^ 7 *'7 

9+Xy p 

Abe e? a/., 1992 


Figulus binodulus 

A -fcf 7 7 9/ 7 

9+XY 



F. boninensis 

iciiY-V 7f-k'^ 7 9/7 

9+XY 

^$R'h 


i 7 . punctatus 

-^7 7 7 9/7 

12+Xy p 



Lucanus maculifemoratus 

= -Y-rp 7 9/7 

12+Xy p 

Abe et al., 1992 


Prismognathus a. angulatus 

Jr =- 9 V *-7 

12 + Xv p 

Abe et al., 1992 


Prosopocoilus hachijoensis 

''=Fi> 3 *> 7 3 ¥ 9 7 7 9/7 

9+Xy p 

Abe et al., 1976 


P. inclinatus 

/ 3 3 * 1 ; 7 7 9/7 

9+Xy p 

Abe et al., 1976 


Dorcus rubrofemoratus 

7 FT '1/ 9 7 9/7 

4+Xy r 

I^InlSlids 1969; Abe 

et al., 1976 

0. striatipennis 

7*2 7 7 9/7 

6 + Xy p 

Abe et al., 1976 


0. rectus 

377 9/7 

8 + Xy r 

Abe et al., 1976 


0. parallelopipedus * 

8 + neo-XY 

Virkki, 1959 


Sinodendron rugosum * 

8 + Xy p 

Virkk.1, 1966, 1967 



* ¥/£(*, JS^i'JsO-e&s. 
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b 5 . ttz, & (2«) itm-e& *&, 2 ^ 4 a ^ i it 

£<D£k&, ttSftfift (X isi 

t/Y) K-%LX&3\}X'£ZtZt*<DMMW)frikfi'te<X, t£lfi\,'KWX\,'Z£k*& L-CV'5. Fit 
v'x.> 

&*), k <£ £$?|JT&'J&:PiF■^“'5 Cl FItl' 5 ^"C%A£\,\ f^LV'BrJLAbx. bkib ^ t:', d 

HP)2i^LM»XYt Lfci»o“C, CLixb2 

iO|1^2«Mi, n, 10=9+XY F^SHSClFKlfrS. (Table 1). ft*?, [AjfiOllll 

-7 /■ P 7 it 9 It±© 2M£9 Vk&WHiti*^ \ i Ac, c (Dm 4 %:&&&#>b& LX, fj|!g»Ittt 

%&<$& 2 *$tr£k &*>#'&. %l#&X'ft*£2fiWbA'K&fi:ZXkyfim%lz.M3l!2 
h, ^f^It-7-.y^- M> (Xy p ) Xfob. %<D 2®j&fe##lli, n, 13=12+Xy p 
(Table 1). 

2 O J; 5 t, M'zbhtz 3 Hit, ^feHItfjjScFdjll X L p 7 if P, X ti^X 7 y X L P 7 

ifPk^P P V HP k<X>2 if K jc%\\ £h5 c k i'bi'ot. 4f& P"d bp-r/P 7 if p (Fi galas 
daitoensis Fujita et Ichikawa, 1986) ( D '^{ kf ^0^ li \'\ ff ^ lthZ ). 

fcfc, l$<D%!i&fotfffl'<btiX\''Z> HI ^fcTo klFWA-^P 7 if P A ->p\<D 2 2 nett 

VoXt^LX^. XftfrbM'Z) t 5 I-, XLPPifP, XHX7 yXL p 7 HP kW\Li, n, \0 
<D 4 ©“Cfrt*^ LActt^feHlt-f-<-T>' 7 ■> ^ - fH (Xy p ) Xh 0, t tz^<D ftli© 4 OX 4 XY ^ 

X Lp 7 iffii$Xtf±tf-XV vXLp 7 tf^It, -m 9&B £Fi£llAcF 

l'X.<£ 5. 


M 14 Tj jj x. < id k o Ac4® L±If£. 


X L P 7 H P {Figulus binodulus), X if X 7 7 -y- F 7 7 7/ 7 (F. boninensis) tt t AY t 7 P 7 H P 
(F. punctatus ) JjSc^^O, ^iilJJ§ : ^feft:^iHAc. XL p 7 HP, X HH 7 vXL P 7 HP It, % 
Mhtyi&WW 2n, 20; n, 10 *C, 2 fffiffefeft£&It 9 + XY t:'£>&. LAdL^ *7tf*T?tt, 2n, 
26; n, 13 “C, 12 + Xy p “C^joAc. 

* it 

TO jg, iMft, M ft, WfP*, 1%9 ;7A'M7#5|0» M, 37: 179- 

186. 
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Abe, A., K. Kudoh & K. Saitoh: Male Somatic Chromosomes of 
Platycerus delicatulus delicatulus Lewis. 1883 
(Coleoptera. Lucanidae) 


,\s) ? V if ? at, 2n, 20 X, X 1 M^thXi' £ £ bhtc (Abe 

et al, 1992).* 1 ±B<DV&k 1*1 LX, 9 ||Tf| 

^.hbO-t^XX 2n, ID itc, XMiY^fe 

XjiMb^KiY x Fig. 1 K, $Mt, 


K( II l< j»* it 

1 2 3 4 5 


in nn n * A # • • 

6 7 8 9 X Y 
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Fig. 1. Karyotype (A) and analyzed complement (B) from a brain cell of Platycerus delica- 
tulus delicatulus male pupa (2 n. 20). Scale bar represents ca. 5 pm. 


* Abe, A., K. Kudoh, T. Ichikawa & K. Saitoh, 1992, Sci. Rept. Hirosaki Univ., 39: 31-36. 



